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Commori complaints among my colleagues ace that administrative 
admittance stanaards are lower, seemingly bright and acadeniical ly ' 
^ prepared stuaents are rare, students seem to ha^e lopt the art 

of- study and most of them seem td have difficulties with mathematics, 
particularly vfith fractional forms, contrary to repd-rts of the, 
registrar ,- one suspects that the student population is froni this 
(Diagram l.-normal- carve) sector of the gradtiating seniors of the 
public schools. 

If we start s tudents in courses which we feel are appro- - 
priate for college-university credit and geared to complement degree 
programs both , in scope and sequence, we find that we have high 
attrition, rates, lots^of complaints from every corner and loy , 
student evAuation ratings- ■Further, we suspect that such pressures 
eventually lead to erosion pf quality of standards. 

Now, it may occur to you that I might be associated with, 
unusual circumstances. I suspect not aincB T ha\^e just compared 
' notes-with some of you and f've read the "Message From The President" 
where he reters to the fact that many of the stadents tend > to be 
••mathematically reluctant." Perhaps meetir»gs like these only 

S _____ : . ■ - 

% 1 Philip M. Cheifetz. "'a Message From The President." In: 
C? Alice ilsgood, Convention Chairiiiian. "Pfificial Program, 

Annual Meeting', American Mathematical Association o£ 
"WJ Two Vear Col4eges." Houston, Texas, 1978. 
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attract folks viho have, unusual sfcuaents. I doubt that aUo, I 
sort of sense that tho probiem Ls somawhat universal- Ln scope. , 

3y the way, havl you Qv-er seen soLutiohS to problems like 
these? (Diagrams 2,3?t^l,6) Vou eeally vratit to laugh and cry , 
when j'ou see results such %s tnose. ■By the my, HrxowLnq your 
atuderts as yoii do, how many would be- bra^e ehoMgttt to respond 
correctly in such a sequence of problems? . ' . 

Apparently we eitbet sactflflce academld vltgins to the 
systein oi attenipt to bridge the gap betweeh public school pre- 
paration and where we would iiKe to start, Con^seqwently , most 
of us. are searching for a miracle coutse or Isbotatory situations 
which v/ill service our students. 

Perhaps we ought to refaect upon where our atudeiats have 
been, m my avert some of the same pitfalls and also learn from our 
pritnary school colleagues . . ^ 

Stvaents, upon entering school', are assamea ta be hornially 
disttibutea ±a many characteristics Ihcluaing math^ntatlcalLy tal- 
lented. This may be the first and largest error. That is, ,to 
start students in a system which autoinaticaaiy assurnea laclc of 
abilities and furnishea as with excuses for not being saccessful- 
perhaps we ought to start tfcien' and nov with a basift assumption 
that every student can "do it," a success-carient^d program as 



described by hlmtn^ and stop famishing ourselves with e>ccuses when 
we «en't succ^aaful. The next problem^ is to find a way. Cormnon. 
practice in the past was some sort of linear regimented sequence 
o€ topics with at least one way (sometimes at most one way) (Diagram 
7) to teach. students either survived the system, sifted o^t as 
failures, Of wete socially passed on without really experiencing^ 
success on the b^sAc principles and subsequent ideas. Essentially 
v^e mA^d up exactly as predicted^ a normal distribution where 
onlY a sew ^re really academically prepared. ( Diagram 8) 

jsrmps we ought not keep everyone together on the same 
topic/ same pa^e, same model, ^^mm teaching strategy-, etc. Per= 
haps we ouqn£ to search for alternate routes to the b^b a^^entual 
goals and mm we ate not successful in teaching, put the blarne 
tyrhepe it b«longe. (Diagrani 9) 

The*e apeVany alternatives on the horizon today. Alternate 
moda^s, auch as money, chip trading games, etc. , .changes in measuring 
"such BBM^txic measuring,, innovative tools such as the hand held 
calculators and eome redesigning of the curriculum such as pre- . 
aicating factional forms on decirnals rather thah, the reversal 
ate an,ong th^ae alternatives, some of these changes are geared to 
helpl-ng stu^^i^ts understand rational numbers (and fractional forms). 
By the way, may be guilty ox teaching modes rither th^n ideas, 
particular-iy^-in the rational number area. (Diagram 10) What. I ■ 
suggesting ftte diagnostic efforts on our part to determine 
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•fheoi-y." tm J. H- Block, editor. "Schools, Society, and 

Masfc^r^ Learning." New Yorki HoU, Rinehart and Winston . 
Inc. A 1974. 



the appropriate entree level of e&ch student so as to allow 
each student to begin v^ith nonfidence. Further, to assume that 
sach student is capable of being successful in mastoring the ne- 
oessa^y basic skiUs. Then, to find a way of allowing the indi;- 
vidual to aonieve and aocoinplish those skills. Remember, failure 
only indicates that we haven't discovered the way, yet. (Diagram 11) 
For instance, back to fractional forms (ordered pairs and indicated 
divisions) which most of us feel transfers to learning elementary 
algebra. We have many models, modes and tools available today that 
were not a ■part of our background when we were enroute. We need 
'to manipuUte these ^nd dreate others in our efforts to find a way. 

Suppose we msBumm counting nambers as represented by base 
ten positional numeration is mastejad to an acceptable level of 
e«cellence. Knowing about the numerals and the standard operations 
vould lead us to believe that not only has the student learned about 
units, tens, hundreds, etc., particularly ten units is a ten, ten 
tens is B hundred, ten hundreds is a thousand, but the student can 
reverie the grouping, which is quite an accomplishment according to 
Piaget;^ That is, the student knows that a thousahd is ten 
hundteds, a hundred £s ten tens, etc A student with this pattern 
may tie equiped tc eventually take on decimals. The base ten count-- 
inq nuraerals in turn serve as a model to build, upon. (Diagram 12) 
Money seems to be a viable part of ftost everyone's environment. , 
^ Students hay e grow up using money . ^ Perhaps money may be a useful 

3. Richard W. Copeland, -'how Children^Learn Mathematics^^ 
reaching Impllcafclons of Piaget's Research." New Vork: 
MacniiLlaft Publishing Co.,, Inc., 197^. Chapter 6. 
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del. Let's see, we have pennies, ten pennies is a dime, ten dimes 
is a dollar, ten dollars is. a sawbuck , ten sawbucks is a C-note, etc 
Again, reversing is probably easy.' That is, a C-note is ten saw- 
bucks, a sawbuck is ten dollars, a dollar is ten dimes,, and a dime 
is ten pennies. (Diagram 13) In fact, one may even recognize a 
dollar as one hundred pennies or a C-note as a hundred dollars or 
a thousand dimes, etc. which may or may not be of some use to us 
later. Now, dolUrs as a model is really a rather specific model of 
chip trading. Such as, a red chip may replace ten white chips, a' , 
blue chip may replace ten ^md chips, etc. Again we can note the 
reverse. (Diagram. 14) Similarly, the metric system, say the 
linear part, may furnish us with a similar model. That is, as 
suggested by some early childhooa researchers, ten d-acimeters is a 
meter, ten meters is a decameter, ten decameters is a hectometer, 
etc. (Diagram 15) \ 

Or" consider the hand held calculator! Ten punches on one 
is ten,, ten punches on ten is a hundred, etc.. The National Council 
of Teachers of Mathematics has investigated extensively the role 
of the hand held calcii^ator in the classroom and seems about ready 
to take a positive stand. 
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Notice that i have not mentioned or demonsitrated some way 
of denoting the base unit, we happen to denote the ba,se unit, one, 
by writing a dot (called-a 'decimal poi'nt) to the right of the unit 
position. The dot or point does not change the relationships ,of 
a unit to the le^is ten of those to the right .or the reverse. 



unlike the Greeks, we don't; really mind what may be chosen as a 

basic unit and then assign number values. Admittedly not air students 

will learn from these "hands on" ,"real world" related activities 

and be able to capitalize on the power of patterns and transfer, 

but this is a way and there are 'others. - . * ^ 

What next? Applying properties very similar to those ex- 
perienced when operating with counting numbers, using base ten 
numerals, dollars, chips, measuring and verifications on the cal- 
culator, one can master the basic skills using decimals. 

NOW, one may iritroduce fractions as ordered pairs (indicated 
division) m terms of deoimals, rather than the reversp. By the way, 
swafford,* at the 56th Annual NCTM meeting in , San Diego this spring, 
indicated the Swedish Curriculum is organized to have decimals 
pEeceed fractions and that the Addison & Wesley text boplc series 
has a similar development. i <ve noti^d just recently that the " , 
Harcourt, Brace and Javonovich texts are developed similarly. I 
choose to emphasize the metric system as a model because of the 
recent 'trend of implementing the metric system of measuring into 
the curriculum. ' . 

" Although I've mentioned the hand held calculator as a 

possible- (perhaps weak) model in a developmental sequence leading 
to mastery ot' decimals, let me emphasize a couple of other advantages. 



4 Jane 0. Swafford, "Decimals befor Fractions; Can, and 

Should It Be Done?", Official Program, "56th ^nnual Meeting 
National Council , of Teachers of Mathematics, 19/8 
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ope obvious feature is that the face lights up in the decimal fotmat 
Another feature is that one can perforni the fcasic sKills on the tool 
almost instantly. This feature lends itself as a support instrument 
when we encounter elementary algebra. Students can gain confiflence 
quite often by interpreting polynomials as decinomials, that is, 
substitute' ten for x and check the forni using decimal arithmetic. 
Moreover, with the calculator a student can verify algebraic forms 
in a matter of secnds (and, of course, no written evidence) , 
Purther, we generally ask students to complete the biconditional 
SGquence by checking. Why not a calculator check? Of course, 
there are many niore(jlaces for the hand held calculator in our 
Curriculum. , • ' . 

TO wrap up, let us admit that presently we are seeing, 
failure, overwhelming failure in our mathematics courses. We 
can either write off these students and excuse ourselves or 
we can responsibly attempt to find alternate strategies and 
reach success as prof essionsls . 
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b) False 
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